
REV. DESCRIPTION DRAWN DATE
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8/30/09

8000 - ED - 288202

ANTI-PROTON SOURCE
4-8 GHZ CORE BETATRON

VERTICAL COOLINGS SYSTEMS

RALPH PASQUINELLI
WES MUELLER 4/29/02

Core Betatron Systems - VERTICAL

Band #2

Band #3

Band #1

DMT
T4-413E291 B

MITEQ
#N136ANM1

4-8 GHZ

NARDA
4014C-20

0.141"
FLEXLINE

NARDA
4014C-20

1/2" Trunk

23 db LossNarda
#4314-2
4-8 Ghz

GT uWAVE
A3P-58N-0DF

6db
Loss

2db
Loss

10db

DMT
T4-413E291 B

MITEQ
#N136ANM1

4-8 GHZ

0.141"
FLEXLINE

NARDA
4014C-20

1/2" Trunk

25 db LossNarda
#4314-2
4-8 Ghz

6db
Loss

2db
Loss

DMT
T4-413E291 B

MITEQ
#N136ANM1

4-8 GHZ

G~42DB

0.141"
FLEXLINE

NARDA
4014C-20

G~31DB 1/2" Trunk

28 db Loss
MITEQ 

#AFS4-04000800-08-10P-4
0.8db N.F.

DBS
#DB97-1787

3db N.F. DBS
#DB97-1788

1 Watt
6db N.F.

Narda
#4314-2
4-8 Ghz

6db
Loss

2db
Loss

0.3A REG
EC-266083

0.3A REG
EC-266083

1.5A REG
EC-266083

SWITCH MUX
ED-170256

A:S6A112-J4
CV1-PHS

SWITCH MUX
ED-170256

A:S6A112-J6
CV3-PHS

SWITCH MUX
ED-170256

A:S6A112-J5
CV2-PHS

SWITCH
MUX

ED-170256
A:S6A119-J4

CV1-SCH

SWITCH
MUX

ED-170256
A:S6A119-J6

CV3-SCH

SWITCH
MUX

ED-170256
A:S6A119-J5

CV2-SCH

SWITCH
MUX

ED-170256
A:S6A118-J4

CV1-TRI

SWITCH
MUX

ED-170256
A:S6A118-J6

CV3-TRI

SWITCH
MUX

ED-170256
A:S6A118-J5

CV2-TRI

SWITCH
MUX

ED-170256
A:S6A113-J4

CV1-TRO

SWITCH
MUX

ED-170256
A:S6A113-J6

CV3-TRO

SWITCH
MUX

ED-170256
A:S6A113-J5

CV2-TRO

PIN ATTERNUATOR/
PIN SWITCH CHASSIS

8000-ED-216741

PBAR PLC02
PBARH4004d

131.225.134.130

TROMBOME CONTROL
READBACK CHASSIS

B13R03

MADC #29

CAMAC C190
CRATE 10
SLOT 15 CAMAC 057

CRATE 13
SLOTS 4,5

A:CV3A1
A:CV3A2

A:CV2A1 A:CV2A2

A:CV1A1 A:CV1A2

A:CV1T1

A:CV2T1

A:CV3T1

PICKUP TANK

A:CV1T2

A:CV2T2

A:CV3T2

A:CV1XT1

A:CV2XT1

A:CV3XT1

A:CV1PS1

A:CV2PS1

A:CV3PS1

A:CV1PA1

A:CV2PA1

A:CV3PA1

A:CV3A4

A:CV1D1

A:CV2D1

A:CV3D1

COMPONENTS MOUNTED ON ASSOCIATED PICKUP FLANGE ON TANK COMPONENTS MOUNTED ON ALUMINUM PLATE ON WALL IN A10-1 STUBROOM

PBAR PLC02
PBARH4004d

131.225.134.130

20DB

20DB

20DB

ACC
ACSP2615NZ

4.35 - 5.65
Ghz

5.35 - 6.65
Ghz

6.35 - 7.65
Ghz

B11R09
B13R03

B11R09

TROMBONE
SUPPLY

GT uWAVE
A3P-58N-0DF

GT uWAVE
A3P-58N-0DF

A
30

 T
U

N
N

EL

A
10

-1
 T

U
N

N
EL

ST
U

B
R

O
O

M

PENETRATION
ACROSS RING

10db

ACC
ACSP2615NZ

10db

ACC
ACSP2615NZ

20DB

NARDA
4014C-20

20DB

NARDA
4014C-20

20DB

PIN ATTERNUATOR/
PIN SWITCH CHASSIS

8000-ED-216741

PIN ATTERNUATOR/
PIN SWITCH CHASSIS

8000-ED-216741

CH1PS1
CH1PA1

CH2PS1
CH2PA1

CH3PS1
CH3PA1 *NOTE 2

DBS
#DB97-1788

1 Watt
6db N.F.

1.5A REG
EC-266083

A:CV2A4

*NOTE 2

DBS
#DB97-1788

1 Watt
6db N.F.

1.5A REG
EC-266083

A:CV1A4

*NOTE 2

CH. 5-7,11-12

CH46 2B 3A 3B 6C 7C

NARDA
29784
125PS

NARDA
#27223
500 PS

OUT2

OUT1
Cullerton
HYBRID

50 Ω
5W

MIDWEST

OUT2

OUT1
Cullerton
HYBRID

NARDA
29784
125PS

NARDA
29784
125PS

NARDA
#27223
500 PS

NARDA
#27223
500 PS

50 Ω
5W

MIDWEST

OUT2

OUT1
Cullerton
HYBRID

+6 dBm

-67 dBm

-10dBm +21dBm

-66 dBm

-65
dBm

+7 dBm

+8 dBm

+22dBm

+23dBm

DBS
#DB97-1787

3db N.F.

DBS
#DB97-1787

3db N.F.

A:CV2A3

A:CV1A3

DBS
#DB97-1787

3db N.F.

A:CV3A3

G~42DB G~31DB

MITEQ 
#AFS4-04000800-08-10P-4

0.8db N.F.

DBS
#DB97-1787

3db N.F.

0.3A REG
EC-266083

0.3A REG
EC-266083

G~42DB G~31DB

MITEQ AFS4-
04000800-08-10P-4

0.8db N.F.

DBS
DB97-1787

3db N.F.

0.3A REG
EC-266083

0.3A REG
EC-266083

G~31DB

0.3A REG
EC-266083

G~31DB

0.3A REG
EC-266083

G~31DB

0.3A REG
EC-266083

G~31DB

G~31DB

G~31DB

0.085"
FLEXLINE0.141"

FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEX
LINE

0.085"
FLEXLINE

0.141"
FLEXLINE

1/2" HELIAX
TRUNK

EXTENSION
+ 'N'

BULLET

1/2" HELIAX
TRUNK

EXTENSION
+ 'N'

BULLET

1/2" HELIAX
TRUNK

EXTENSION
+ 'N'

BULLET

15

TROMBOME CONTROL
READBACK CHASSIS

B13R03

CAMAC 057
CRATE 13
SLOT 16

B13R03

TROMBONE
SUPPLY

AP10 SERVICE
BUILDING

A10-1 STUBROOM IN TUNNEL

LOWER

UPPER

LOWER

LOWER

UPPER

0.141"
FLEXLINE

0.141"
FLEXLINE

0.141"
FLEXLINE

UPPER

PICKUP BRACKET

PICKUP BRACKET

PICKUP BRACKET
1/2" HELIAX

1/2" HELIAX

1/2" HELIAX

0.141"
FLEXLINE

PLC HOOKUPS DWG
8000-ED-288282

A:PLC02S

ET
H

ER
N

ET

0.085"
FLEXLINE

MOUNTED ON ALUMINUM PLATE ONTO TROMBONE

CH1  LOG 1 DB/REF  -4 DB

CH2  PHASE 5°/REF  75°

FREQ  6 - 8 GHz

CH2  MARKERS
1:  90.261°/6.35 GHz
2:  77.801°/7 GHz
3:  55.754°/7.65 GHz

CH1  MARKERS
1:  -3.473 DB/6.35 GHz
2:  -2.079 DB/7 GHz
3:  -1.103 DB/7.65 GHz

DELAY = 917 PS

CH1  LOG 1 DB/REF  -4 DB

32
1

CH2  PHASE 5°/REF  130°

FREQ  4 - 6 GHz

CH2  MARKERS
1:  145.61°/4.35 GHz
2:  132.96°/5 GHz
3:  112.32°/5.65 GHz

CH1  MARKERS
1:  -2.483 DB/4.35 GHz
2:  -0.803 DB/5 GHz
3:  -1.205 DB/5.65 GHz

3
2

1

DELAY = 1080 PS

CH1  LOG 1 DB/REF  -4 DB

CH2  PHASE 5°/REF  165°

FREQ  5 - 7 GHz

CH2  MARKERS
1:  172.16°/5.35 GHz
2:  165.76°/6 GHz
3:  164.47°/6.65 GHz

CH1  MARKERS
1:  -4.709 DB/5.35 GHz
2:  -1.671 DB/6 GHz
3:  -1.418 DB/6.65 GHz

DELAY = 1002 PS

3

2
1

32
1

3
21

32
1

DESCRIPTION OR SIZE

PARTS LIST
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2.  DO NOT SCALE DRAWING
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WITH ANSI Y14.5 STD'S
MAX.  ALL MACHINED
SURFACES

3.

1/64 MAX.

UNITED STATES DEPARTMENT OF ENERGY

FERMI NATIONAL ACCELERATOR LABORATORY

PART NO.

+/- +/- +/-

QTY.
REQ.

ITEM
NO.

NARDA
IOS-4080

G~37DB

A:CV1A1S

MITEQ AFS4-
04000800-16-10P-4

SWITCH MUX
ED-170256

D:S8D116-J7
CV1-PUS

0.3A REG
EC-266083

DITOM
ISOLATOR

D3I3783

MOUNTED ON ALUMINUM PLATE ONTO TROMBONE
DITOM

ISOLATOR
D3I3783

BANDPASS
FILTER

DITOM
ISOLATOR

D3I3783

DITOM
ISOLATOR

D3I3783
BANDPASS

FILTER

MOUNTED ON ALUMINUM PLATE ONTO TROMBONE
DITOM

ISOLATOR
D3I3783

DITOM
ISOLATOR

D3I3783
BANDPASS

FILTER

DITOM
ISOLATOR

D3I3783

DITOM
ISOLATOR

D3I3783

DITOM
ISOLATOR

D3I3783

0.085"
FLEXLINE

0.085"
FLEXLINE

0.085"
FLEXLINE

4.35 - 5.65
Ghz

5.35 - 6.65
Ghz

6.35 - 7.65
Ghz

SWITCH MUX
ED-170256

A:S6A304-J6
CV1-FB

SWITCH MUX
ED-170256

A:S6A305-J6
CV3-FB

SWITCH MUX
ED-170256

A:S6A305-J5
CV2-FB

A30-5
KICKER TANK

PBAR PLC13
PBARH400F0F
131.225.126.130

OUT2

OUT1

50 Ω
25W

MIDWEST

Cullerton
HYBRID

OUT2

OUT1

50 Ω
25W

MIDWEST

Cullerton
HYBRID

OUT2

OUT1

50 Ω
25W

MIDWEST

Cullerton
HYBRID

LOWER

UPPER

LOWER

UPPER

LOWER

UPPER

A:PLC13S

PLC HOOKUPS DWG
8000-ED-288287

ET
H

ER
N

ET

AP30
SERVICE

BLDG

AP30 SERVICE BUILDING

A30 TUNNEL

30DB

KDI/TRIANGLE
CA1766

G~41DB

A:CV3TWT
VARIAN TWT
VTC-6262F5

REGULATOR
8000-EC-216702

BREAKOUT
BOX

EC-266090

*NOTE 1

*NOTE 3

30DB

KDI/TRIANGLE
CA1766

G~41DB

A:CV2TWT
VARIAN TWT
VTC-6262F5

REGULATOR
8000-EC-216702

30DB

KDI/TRIANGLE
CA1766

G~41DB

A:CV1TWT
VARIAN TWT
VTC-6262F5

REGULATOR
8000-EC-216702

TWT
PROTECTION

MONITOR

uP TWT
COMPUTER

B34R05
TERM. BOX
EB-216303

VARIAN MODEL
#01009560-00 CV1 TWT

SUPPLY
CV2 TWT
SUPPLY

CV3 TWT
SUPPLY

TWT
PROTECTION

MONITOR

ALL STDP & 2-4 CDP
TWT PROTECTION

MONITORS

B34R03

*NOTE 1

*NOTE 1

FLOW SWITCH
INTERFACE

CHASSIS
EC-288019

FROM TUBE WATER
HEADER BETWEEN UP

& DOWNSTREAM
TANKS ALONG WALL

*NOTE 6

*NOTE 5

A:305FLV

TANK
POSITION
MOTORS
A:MS305H
A:MS305V

B34R05 B34R05

*NOTE 4

*NOTE 4

*NOTE 4

B34R02

TWTS ARE SET
TO TRIP AT
15 WATTS

MAX POWER
TO PROTECT

KICKER TANK

A10-1 TUNNEL
STUBROOM

*NOTE
 7

*NOTE
 7

*NOTE
 7

NOTES:
1)  AN EXTERNAL TEMPERATURE KLIXON IS ATTACHED TO THE HOT (COLLECTOR) END OF TWT.  KLIXON BY
     ELMWOOD SENSORS, MODEL 3100-56-162L250.  NORMALLY CLOSED, SET TO OPEN AT ~ 250ºF  ±9ºF.
2)  TEMPERATURE KLIXONS ARE MOUNTED ON COPPER CHILL PLATE WITH AMP AND OPEN AT 120°F, MODEL
     #3100-3-1439, FROM ELMWOOD SENSORS.  AMP IS WATER COOLED OFF OF  ~90°F TUNNEL MAGNET WATER.
3)  TANK FLOW SWITCHES ARE VORTEX TYPE BY UNIVERSAL FLOW MONITORS. INC.  COOLPOINT MODEL CP-1/4.
     THEY ARE MOUNTED NEAR CEILING ABOVE THEIR ASSOCIATED TANK.
4)  TWT AND TWT REGULATOR ARE MOUNTED ON A WATER COOLED COPPER CHILL PLATE (DWG. 2214-MC-187479).
5)  TWTPM (TRAVELLING WAVE TUBE PROTECTION MONITOR), DWG. 8000-ED-170660, CABLING TO TWT POWER
     SUPPLY CONSISTS OF THREE RG58 COAX FOR HELIX VOLTAGE MONITOR, HELIX MODULATION, AND FAULT
     INTERLOCK, TWO 10C/22 AWG CABLES TY-RAPPED INTO ONE CONNECTOR FOR REMOTE CONTROL/STATUS.
     THERE ARE ALSO FOUR RG-174 COAX FROM DIODE DETECTORS FOR FORWARD/REVERSE POWER PROTECTION
     AND TWO RG-108 (TWINAX) FOR CHILL PLATE (OVERTEMP) FAULTS (SEE NOTE 9 ALSO).
6)  EXTERNAL DATA BUS IS A 50C RIBBON CABLE DAISY-CHAINED THRU ALL THE TWTPM's TO TPM.
7)  SPLITTERS ON TWT COUPLERS ARE BY XXXXX, MODEL XXXXX.
8)  TWT FORWARD AND REVERSE DIODE DETECTORS ARE BY HEROTEK, INC., MODEL DHM124NBM.

*NOTE
 8

*NOTE
 8

*NOTE
 8

B34R03 B34R03

A:CV1TWT -Forward Power
A:CV1PR -Reverse Power
A:CV1HV -Helix Voltage

A:CV2TWT -Forward Power
A:CV2PR -Reverse Power
A:CV2HV -Helix Voltage

A:CV3TWT -Forward Power
A:CV3PR -Reverse Power
A:CV3HV -Helix Voltage

CH3 TWT
SUPPLY

B34R02


